The List of Prokaryotic Names with Standing in Nomenclature (LPSN) was established in 1997 as the List of Bacterial Names with Standing in Nomenclature (LBSN); it quickly became a key online resource for anyone interested in bacterial and archaeal nomenclature and classification. This review looks at numbers of prokaryotic names published since the Approved Lists of Bacterial Names, current usage of LPSN and future developments.
INTRODUCTION
The List of Prokaryotic Names with Standing in Nomenclature (LPSN) was established in 1997 by Professor Jean Euz eby as the List of Bacterial Names with Standing in Nomenclature (LBSN); 'Euz eby's List' quickly became a key online resource for anyone interested in bacterial and archaeal nomenclature and classification. It was launched on 28 March 1997 (as anonymous ftp files) and has been available on the World Wide Web since 28 January 1998 [1] . LPSN is now owned and curated by the author since Euz eby's retirement in 2013 [2] .
LPSN is an invaluable resource for keeping abreast of the rapid changes in prokaryotic nomenclature and the ever-increasing descriptions of novel taxa. The number of new prokaryotic names and new combinations has exploded over the last 20 years -see Table 1 . Since 1998, when I became Managing Editor of the International Journal of Systematic Bacteriology/ International Journal of Systematic and Evolutionary Microbiology (IJSB/IJSEM) and started collaborating with Jean Euz eby, the number of names increased fourfold from 319 in 1998 to 1292 in 2016 (these numbers reflect the growth in page numbers of the IJSB/IJSEM over that time from about 1400 to 5600); since the author began curating LPSN, the number of names has increased by approximately 50 %.
VALID PUBLICATION -WHAT IS IT?
Most readers of the IJSEM are familiar with the concept of valid publication of prokaryotic names [3] . Bacteriological nomenclature was governed by the The International Code of Nomenclature of Bacteria (1990 Revision) [4] , until the code was renamed and revised as the International Code of Nomenclature of Prokaryotes (2008 Revision) [5] . The Prokaryotic Code governs the naming of all prokaryotic taxa from subspecies up to class level, although Oren et al. [6] have proposed amending the code to include the rank of phylum. For new names published after the Approved Lists of Bacterial Names [7] , according to Rule 27 the basic criteria for valid publication of a prokaryotic name are:
(1) The name is published in the IJSB/IJSEM, either directly or by inclusion in a Validation List. In the case of species or subspecies including new combinations, the type strains must be deposited according to Rule 30, which covers deposition and availability for research of type strains.
LPSN lists all validly published names of prokaryotes, from the Approved Lists and from IJSB/IJSEM and Validation Lists published therein; in addition, LPSN lists cyanobacterial genus and species names validly published under the Prokaryotic Code. It also includes listings of some non-valid names, Candidatus taxa (taxa which have been incompletely described and do not meet the requirements for valid publication), endangered prokaryotic names (type strains having only been deposited in a single culture collection) and taxa above the rank of class. LPSN and IJSEM have a rather symbiotic relationship -LPSN obtains much of its content from the journal, but the organizational structure of LPSN also provides a better means of finding content in the IJSEM than would otherwise be possible from using the journal's search function. Fig. 1 shows a species entry in LPSN; this particular entry was selected to illustrate a variety of items a user may commonly encounter. The first line gives the name, the 'defining publication' (in this case, it is the year it appeared on the Validation List -2017, and not the year of effective publication -2016), the status (in this case a new combination, comb. nov.), and whether the species is the type for the genus. The second line gives the type strain accession numbers (with direct links to the ATCC, DSMZ, JCM and KCTC catalogue entries when applicable) and a link to the species on www.straininfo.net. The third line includes a link to the NCBI sequence database for the 16S rRNA gene, with the following line containing a link to the whole-genome sequence when available (more than 450 so far). If the taxon is a new combination, the next line includes the original name, or basonym, along with a link to the original entry in LPSN. The etymology of the name when it is originally published in IJSEM or when LPSN has access to the effective publication is given, along with the source of isolation of the type strain where possible (see Table 2 ). The last two lines of this entry are the references -the valid publication -in this case, the entry on Validation List 175 -and the effective publication. Throughout LPSN, whenever possible, links to publications use the Digital Object Identifier (DOI) for reliability. 
SAMPLE ENTRY IN LPSN

LPSN CLASSIFICATION
There is no official classification of prokaryotes, as this is a matter of scientific judgement and general agreement [8] .
The main classification page on LPSN, Classification of domains and phyla -Hierarchical classification of prokaryotes (www.bacterio.net/-classifphyla.html), was subject to a major update on 2 October 2016 in collaboration with Dr Pablo Yarza from the bioinformatics company Ribocon GmbH. Using data from the previous iteration [itself based on the original publications, the latest 'Taxonomic Outline of the Bacteria and Archaea' [9] , the 'NCBI Taxonomy Browser' (www.ncbi.nlm.nih.gov/taxonomy), and the Taxonomic Outlines for Volumes 3 and 4 of Bergey's Manual of Systematic Bacteriology (Second Edition) [10, 11] and/or 'The All-Species Living Tree Project' [12] ], the classification (designated version 2.0) was updated to include new taxa at or above the rank of genus validly published since 2013.
Pablo developed a new system for generating the classification using Perl scripts and data supplied from the LPSN production system. The new system will facilitate more frequent updates in the future and we are indeed preparing the next release, which should appear shortly after publication of this article.
SOURCE OF SPECIES AND SUBSPECIES
Since July 2013, the source of isolation of species and subspecies has been listed in the taxon entry in LPSN ( Table 2) . The most common source was soil (22.9 %), followed by marine (20.4 %), plant (12.6 %), environmental (11.5 %), animal (9.9 %) and freshwater (7.9 %).
INTERESTING STATISTICS ABOUT LPSN
In June 2015, StatCounter was installed on (almost -see below) every page -about 3500 pages -in order to determine the number of hits that the site was receiving and to see how the site was being used. Since the counter was installed there have been more than 3.1 million hits (page views); other than the homepage, the classification page and the Approved Lists of Bacterial Names were by far the most popular pages on LPSN (Table 3) . Astute readers may wonder why the page 'All names cited in the List of Prokaryotic names with Standing in Nomenclature: List A-C' is not in Table 3 , while the related pages (D-L, etc.) are -this was due to a coding error that prevented the counter from working correctly on this page; this has subsequently been fixed. Table 4 gives the number of exit links clicked by users of LPSN in the period stated. It is apparent from Tables 3  and 4 that LPSN is used to both find information about bacterial names and classification and as a gateway to specific resources such as the original articles, sequence data and types strains in the culture collections.
Usage of LPSN by country is shown in Table 5 . The USA and China dominate usage, followed by Japan, Korea and Germany.
SUPPORT AND FUTURE DEVELOPMENTS
LPSN is privately funded, i.e. the author works on it in his own time; LPSN receives financial support from Bergey's Manual Trust, the Microbiology Society and the International Committee on the Systematics of Prokaryotes; it also receives a modest income through advertising and sponsorship. The Microbiology Society also provides complimentary access to IJSEM Online. In addition, there have been a number of smaller donations via the PayPal button on each page of LPSN. Other sources of income are being explored in order to provide financial viability for LPSN as well to fund future developments, two of which are outlined below.
A major goal for LPSN is the development of a new production system that will make maintenance of the site more efficient, which will in turn free up time for the author to further develop the site and for activities unrelated to LPSN. This will be no small undertaking but should reap huge benefits going forward.
In order to generally improve the user experience, LPSN will be redesigned with improved layout, usability and navigation, particularly for mobile/tablet devices; any new design will have the added benefit of making LPSN more accommodating to sponsors and advertisers.
After 20 years LPSN remains a highly used resource for anyone interested in prokaryotic nomenclature and classification and as a gateway to other resources.
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